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ABSTRACT 



As increasing numbers of children in developing nations 
survive to school age, practitioners, researchers, and policymakers are 
increasingly focusing on the health and well-being of school-age children and 
on the possibility of using the infrastructure of the school system to 
deliver health and nutrition interventions. This research, conducted in Ghana 
through the worldwide Partnership for Child Development, identified and 
targeted school-age children's prevalent health problems; used simple, 
low-cost mass interventions through the schools; and developed partnerships 
for implementation between health and education, government, and 
non-governmental agencies. The specific intervention for this study focused 
on de-worming. Samples of 8- to 9- and 12- to 13-year-olds were obtained in 
1994 at 3 intervention and 2 comparison sites for baseline, with subsequent 
samples selected for follow-ups. The results indicated that the interventions 
were effective in reducing infection levels of schistosomiasis and hookworm, 
reducing malnutrition, and improving achievement, though not necessarily 
improving students' attendance. The intervention effect on achievement was 
especially strong for nutritionally disadvantaged children and for girls. The 
feasibility of mass school-based treatment was demonstrated, with treatment 
provided to 85,000 children at a cost of $3.21 per child. Further research 
needs related to education policy were identified. (A list of the persons 
interviewed for the report is appended.) (KB) 
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Executive Summary 



Background 

After decades of focus on infant and child survival, increasing numbers of practitioners, 
researchers, and policymakers are focusing on the health and wellbeing of school-age children 
and on the possibility of using the infrastructure of the school system — buildings, teachers, 
supervisors, training capacity, and lines of communication — to deliver health and nutrition 
interventions. 

The reasons for this shift are increasingly well publicized: more children are surviving to school 
age; at the same time, greater proportions of school-age children are entering school. Schools 
provide an established infrastructure for potential delivery of health and nutritional interventions 
and “messages” to children in school (as well as out of school) and their families. Children are 
more receptive to health and nutritional education than adults, and many health and nutritional 
conditions are amenable to safe, low-cost treatment. 

A number of conditions amenable to treatment are known to affect the educability of children. 
Worms infect an estimated sixty million children in Africa, impairing their cognitive abilities, 
general wellbeing, and school attendance. Iron deficiency affects an estimated fifty million 
African children, reducing their attention span, motivation, and achievement. Iodine deficiency 
affects twelve million African children, interfering with their hearing, visual perception, and 
coordination, vitamin A deficiency affects nine million young Africans, leading to poor growth, 
increased morbidity and mortality, and higher risk of anemia and blindness. All these conditions 
are amenable to effective, low-cost treatment. 

The big question — addressed by the larger studies on which this paper is based — is whether such 
treatment is feasible and effective on a large scale using the organizational infrastructure of 
developing country school systems. The larger studies focused on building knowledge about 
ways of implementing mass school-based treatment of certain health and nutritional conditions 
as well as the effectiveness of such large-scale interventions. 

This research seeks to understand these issues from an educational policy perspective: Do health 
and nutrition interventions measurably improve the quality and the efficiency of schooling, a case 
could be made on educational grounds for investment in the health and nutrition of school 
children. Health and nutrition could then be seen (rightly, we believe) as the joint responsibility 
of education and health ministries and as a necessary input to the educational process. This 
research thus focused on measurement of educational outcomes and their interaction with health 
and nutritional conditions. 

The Ghana Partnership for Child Development 

Ghana is one of six countries participating in the worldwide Partnership for Child Development, 
a consortium of donors and researchers established to examine the feasibility and effects of 
school-based health and nutrition interventions on health. The Ghana Partnership for Child 
Development (GPCD) is supported by the Edna McConnell Clark Foundation, the Scientific 
Coordinating Centre for the Partnership for Child Development at Oxford University, the James 
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S. McDonnell Foundation, the Rockefeller Foundation, the United Nations Development 
Programme (UNDP), the Wellcome Trust, the World Bank, UNICEF, and the World Health 
Organization (WHO). GPCD is managed by the Health Research Unit of the Ministry of Health 
and is a collaborative project of the Ministry of Health and the Ghana Education Service of the 
Ministry of Education. Technical support is provided by the Scientific Coordinating Centre in 
Oxford. 

The Partnership’s overall strategy consists of three components: identifying and targeting 
prevalent conditions of school-age children; using simple, low-cost mass interventions, which 
can be delivered through schools; and developing partnerships for implementation between 
health and education, government, and NGOs. The specific interventions have focused on 
deworming, micronutrient supplementation, and health education. The GPCD was chosen 
because of its careful research design and documentation process. This report is based on 
GPCD’s research. 

Baseline and Sampling 

GPCD collected baseline data in March 1994. A random sample of 8-9 and 12-13 year olds was 
chosen from five districts, three “intervention” and two “comparison” — or control — districts. 
Data collected included demographic information, parasite infection status, anthropometric 
status, hemoglobin status, iodine status, vitamin A status, attendance rate, and assessment score, 
(a measure of student performance based on continuous assessment scores and classroom tests). 
Students also provided knowledge, attitudes, behavior, and practices data (KABP) and responded 
to a morbidity questionnaire. A randomly-chosen subsample of students and their parents were 
interviewed for KABP data, household characteristics, and socioeconomic status indicators. 
Finally, an assessment, based on facilities and teacher performance, was made of each school. 

Comparisons between the intervention and comparison areas are reported here. Although 
substantial efforts were made to identify an appropriate comparison area to account for 
confounding variables, during baseline data collection the intervention area and the comparison 
area were found to differ in many aspects. These included, but were not limited to, prevalence of 
parasitic infection and attendance rates. Therefore, treatment effects cannot be strictly identified 
on the basis of comparison but are understood as the best measures available. 

GPCD chose a new sample of 8-9 and 12-13 year olds for each subsequent data collection, 
creating a rolling sample throughout the study. Data collected during Resurvey I and Resurvey II 
consisted only of student level data, including demographics, parasite infections, anthropometric 
status, hemoglobin status, attendance rate, and assessment scores. However, at the end of the 
project, KABP will be reassessed at the student and the parent level, and newly developed 
achievement tests will be administered. 
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Treatment 



Deworming, as summarized in Table I, was achieved through administration of two drugs — 
Praziquantel to treat urinary Schistosomiasis and Albendazole to treat intestinal helminth 
infections. During the first administration, both drugs were given to all students in every school 
in the intervention area. For the second and third administration, Albendazole was given to all of 
the students, but Praziquantel was given only to those students who self-reported blood in urine. 
The efficacy of these treatments was assessed at each stage with post-intervention surveys. 
Altogether, nearly 85,000 children were treated with one or both anthelmintics. Ninety-six 
percent coverage of the target population was achieved with Albendazole. 



As for the health education component, teachers and other local education officials were trained 
in administration of the anthelmintics and in related matters. In addition, the GPCD has 
collaborated and sponsored a series of research activities related to the health education 
curriculum and instructional materials. However, as of late 1997, a comprehensive health 
education program had yet to be implemented in the GPCD study areas. 

Health and Nutritional Outcomes 

Parasitic Worms. Data were collected on the prevalence and intensity of the five most common 
species of parasitic worms: Schistosoma haematobium, Ascaris lumbricoides, Trichuris 
trichiura, hookworm, and Strongyloides stercolrais. The treatment appears to have resulted in 
sharp reductions in prevalence and intensity of schistosomiasis and hookworm, but with little or 
no consistent reductions in Ascaris, Trichuris, or Strongyloides. Baseline data in 1994 suggested 
a prevalence of 15 percent of S. haematobium in the intervention area. After the first treatment, 
this rate fell to 6 percent, then rose to 8 percent in 1997. While a certain amount of reinfection is 
to be expected, the 1997 rate is just over half the baseline rate. Prevalence of hookworm in the 
treatment area also decreased from 52 percent in 1994 to 29 percent in 1996 and 16 percent in 
1997. The prevalence and intensity of Ascaris fell significantly from 1994 to 1996, but rose, 
through reinfection, from 1996 to 1997. The prevalence and intensity of Trichuris and 




In terms of micronutrients, 
baseline data revealed that vitamin 
A deficiency was insufficiently 
prevalent to warrant mass 
provision. Iron supplementation 
has proven more problematic; 
weekly administration of tablets is 
required, whereas annual 
administrations of Albendazole 
and Praziquantel have been 
deemed sufficient. In addition, 
iron supplementation is associated 
with discomfort. A pilot iron 
supplementation program began in 



March 1994 Baseline Data Collection 

July-August 1 994 Mass Albendazole and Praziquantel treatment 

January 1995 Post-intervention survey 

March-April 1996 Resurvey I 

July 1996 Mass Albendazole and Praziquantel treatment 

September 1996 Post-intervention survey 

March 1997 Resurvey II 

June 1 997 Mass Albendazole and Praziquantel treatment 

August 1997 Post-intervention survey 

October 1997 Iron supplementation (pilot) 

March 1998 Resurvey III 

April 1998 Mass Albendazole and Praziquantel treatment 

May-June 1998 Post-intervention survey 

December 1998 End of project 

February 1999 Resurvey IV 



October 1997. 




Strongyloides did not change significantly in the treatment area between 1994 and 1997. As a 
result, the intervention was deemed effective in reducing infection levels of schistosomiasis and 
hookworm. 

Nutritional Measures. Reductions in parasite loads are likely to be related to increases in 
growth and iron status. Such an effect was investigated by collecting data on weight, height, mid- 
upper arm circumference, tricep skinfold thickness, and hemoglobin status. Using this 
information, percentages of students who were stunted, underweight, wasted, or anemic were 
calculated. Stunting, which is measured by height-for-age, is an indicator of chronic 
malnutrition. Underweight, which is measured by weight-for-age, reflects current malnutrition, 
but does not distinguish from past undemutrition. Both stunting and underweight measures can 
be somewhat suspect because they rely on the age of the child, which is not always accurately 
reported, so figures must be interpreted with care. Wasting, which is measured by weight-for- 
height, is an indicator of acute malnutrition. Anemia is measured by hemoglobin levels and is 
indicative of iron deficiency. 

In 1994, 50 percent of the students in the intervention area were identified as stunted. This 
percentage was significantly reduced to 42 percent in 1996 and 41 percent in 1997. The 
percentage of students identified as underweight also significantly decreased from 41 percent in 
1994 to 33 percent in 1996, with an insignificant increase to 34 percent in 1997. The percentage 
of students in the intervention area who were identified as wasted (5 percent) and anemic (48 
percent) remained statistically constant throughout the three years. In the comparison area, the 
percentage of students identified as stunted (37 percent), underweight (3 1 percent), or wasted (2 
percent) remained constant throughout the study, while the percentage of students identified as 
anemic rose significantly from 27 percent in 1994 to 50 percent in 1997. Thus, the evidence 
suggests that the intervention was effective in reducing malnutrition. 

Educational Outcomes 

One of the main purposes of the GPCD’s research was to assess the effect of a school-based 
health intervention on the education of the school-going child. Educational outcomes were 
measured through attendance rates and academic assessment scores, an average of teachers’ 
assessment scores for each subject from the continuous assessment registers. Because these 
scores are subjective, interpretation across districts and schools is difficult. However, because of 
the lack of any national standardized tests, the assessment scores are the best available measure 
of students’ academic achievement. In addition to the assessment scores, the Partnership has 
developed and tested standard tests to be used to gauge achievement more reliably across 
schools, and introduced those tests in October 1997. 

Attempts were also made to assess the effect of the intervention on the persistence of school-age 
children. It would have been very useful to understand the effect of the intervention on student 
persistence, particularly any changes in the likelihood and speed of completing basic education, 
and the rate of entering secondary school. Unfortunately, the necessary data on repetition and 
enrollment were not available at the district level for years past. However, it was possible to 
develop a rough estimate of the possible effects of the intervention on dropout in one district, 
disaggregated by gender. 
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Attendance rates were high and not apparently affected by the treatment. Attendance in the 
intervention area remained significantly higher (though relatively flat) as compared with the 
comparison area from 1994 to 1996 and 1997, while attendance grew more clearly in the 
comparison area. Because the initial rates exceeded 90 percent in the intervention area, we 
speculated that 90 percent may represent a kind of natural ceiling, above which attendance is 
very difficult to improve. In the event, the treatment was not associated with a statistically 
significant increase in attendance. 

Assessment scores, by way of contrast, showed consistent improvements in the treatment group 
over the intervention period. Assessment scores in the intervention districts increased 
significantly from 1994 to 1996 and again from 1996 to 1997, while increases in the comparison 
districts were not statistically significant at the .05 level. The treatment was associated with 
similar changes in proportions of children in lower categories of performance. The percentage of 
children “failing,” that is scoring less than 45 percent, for example, fell from 31.8 percent in 
1994 to 22.8 percent in 1997, while the percentage of children in categories of good, very good, 
and excellent increased. 

Gender Effects. Examining the effects of the intervention by gender, it was found that although 
both boys’ and girls’ assessment scores increased significantly, the effect was greater for girls 
than for boys — the effect size for girls (.31) was almost twice that of boys (.17). In 1994, girls’ 
average assessment scores were significantly lower than boys. By 1997, girls had caught up in 
the intervention area to the point where there was no statistical difference between boys’ and 
girls’ scores. 

Adding age to the statistical model permitted examination of interactions among age, sex, and 
treatment. Results suggest that although the treatment is effective in improving scores overall, 
the effects are particularly pronounced for girls and even more so for girls aged 12—13, an age 
where girls are especially vulnerable to dropout. The implication is that if a health intervention 
can reduce the dropout rates of adolescent girls in basic education, it may contribute to higher 
enrollment of girls in secondary education. 

Interactions with Malnutrition. Statistical analysis suggests that while assessment scores 
increased significantly for both stunted (chronically malnourished) and non-stunted children in 
the treatment area, the effect was more then one and a half times greater among the malnourished 
children. Though the stunted children began the study with substantially lower average 
assessment scores, by 1996 there was no statistical difference in achievement between the two 
groups. This suggests that an effective health intervention program may mitigate some of the 
negative effects of malnutrition on achievement. Somewhat surprisingly, a similar comparison of 
anemic and non-anemic children found that the effects of treatment were greater among the non- 
anemic children, suggesting that anemia may reduce the positive effects of the treatment on 
school achievement. If, along with deworming, anemia is reduced as was planned by 
introduction of iron supplementation in October 1997, the effects of the intervention are likely to 
be even greater than with deworming alone. 

Effects on Dropout. As noted, a rough measure of dropout was calculated before and after the 
intervention for boys and girls in one treatment district where data were available over a number 
of years. Tentative results suggest substantially lower dropout after the intervention, 42 percent 
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lower for boys and 46 percent lower for girls. Both before and after the intervention, girls are 
more likely to drop out than boys, but the intervention appears to have narrowed this gap, albeit 
by a small margin. 

These results suggest that there is a strong and positive effect of the deworming treatment and 
health education program on the achievement, though not necessarily on the attendance, of 
students in the intervention area. This achievement effect is especially strong for nutritionally 
disadvantaged children and for girls, especially adolescent girls. Although some questions 
remain about the reliability of teacher continuous assessment scores as an indicator of 
achievement, hopefully these questions can be laid to rest by testing samples of pupils in 
comparison and intervention areas using the standard instruments developed by the Partnership. 

Feasibility and Next Steps 

An important outcome of the research was demonstration of the feasibility of mass school-based 
treatment of helminth infections, on both technical and organizational grounds. Treatment was 
provided to 85,000 children, at a cost of US$3.21 per child treated in 1996 (which included the 
opportunity costs of volunteer labor in rapid appraisal and drug administration). Praziquantel 
accounts for $2.94 of this amount; Albendazole for the remaining $0.27. In implementing the 
intervention, GPCD developed and piloted a number of instruments, procedures, and protocols 
for carrying out mass, school-based treatment of helminths. 

From an education policy research perspective, five “next steps” would seem to be indicated in 
the context of the GPCD’s work: 1) examine the effects of iron supplementation on attendance 
and achievement as well as any interactions with anthelmintics and health education 
interventions; 2) measure the effects of the intervention using reliable indicators of persistence in 
and completion of primary school as well as entrance to and success in secondary school, 
especially for girls; 3) validate the findings reported here using achievement assessment 
instruments of better known validity and reliability, such as the standard achievement assessment 
instruments developed by the Partnership; 4) broaden the health education component in an 
effort to change the behavior of children, teachers, and community members in health and 
education-enhancing ways; and 5) continue the process of institutionalizing school health, both at 
national levels (by incorporating school health into the government’s education budget and 
overall education reform strategy) and local levels (by increasing involvement of field 
implementers and “beneficiaries” at districts, communities, and schools in making decisions 
about, planning, and implementing health and nutrition interventions in schools and 
communities, with an eye to sustaining and extending these activities beyond the life of the 
GPCD research). 
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